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0. Summary

The period of performance was from 1 January 1975 through
30 June 1983. Work was performed in four areas: inventory research,
computational problems in logistics, transportation and economic

analyses, and system performance measurements. The present set of
references constitutes a complete bibliography of publications and
technical reports for the contract. Citations for the latter include
the AD numbers by which copies may be ordered from the National
Technical Information Service or the Defense Technical Information

Center.

1. Inventory research

Research was performed under the following major subject
headings: multi-echelon models, inventory modeling utilizing queueing
theory, and large-scale logistics modeling.
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2. Computational problems in logistics

Research was performed on applications of mathematical

programming to the modeling of logistics problems in situations where no
exact solution methods were known, or there were significant computer

input problems for associated functions, or there were requirements for
post-optimality analyses. More general major subject headings are:
nonlinear programming, sensitivity analysis, multi-level programming,
ard global optimization.
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4. System performance measurements

Research was performed under the following major subject

headings: failure-rate and inspection-interval prediction, time series
analysis of failure data, additional reliability research, naval

readiness, and Marine Corps readiness.
*"

References

Publications

*1 [4.11 *BARLOW, R. E., J. B. FUSSELL and N. D. SINGPURWALLA (Eds.)

(1975). Reliability and Fault Tree Analysis: Theoretical
5' and Applied Aspects of System Reliability and Safety

Assessment. Society for Industrial and Applied Mathematics,

Philadelphia, PA.

[4.21 BARLOW, R. E. and N. D. SINGPURWALLA (1974). Averaging tioe and
maxima for dependent observations. In L. D. KORNREICH
(Ed.), Proceedings of the Symposium on Statistical Aspects

of Air Quality Data, pp. 6-1 to 6-21. U.S. Environmental

Protection Agency, Research Triangle Park, NC.

[4.3] BARZILY, Z., P. R. CATALOGNE and W. H. MARLOW (1981). Assessing
Marine Corps readiness. Defense Management Journal,
Vol. 17, No. 1, pp. 25-29.

[4.4] BARZILY, Z., W. H. MARLOW and S. ZACKS (1979). Survey of
approaches to readiness. Naval Res. Logist. Quart.,

Vol. 26, pp. 21-31.

*Sponsored in part by Contract N00014-75-C-0729.

-15-

" - - -



T-480

14.5] BPOWN, R. A. and N. D. SINGPURWALLA (1975). Some inequalities
for certain functions of order statistics from IFR
distributions. J. Amer. Statist. Assoc., Vol. 70,
pp. 245-247.

[4.6] *FORMAN, E. H. and N. D. SINGPURWALLA (1977). An empirical
. stopping rule for debugging and testing software.

J. Amer. Statist. Assoc., Vol. 72, pp. 750-757.

[4.7] FORMAN, E. " and N. D. SINGPURWALLA (1979). Optimal time
intervalb for testing hypotheses on computer software
errors. IEEE Trans. Reliab., Vol. R-28, pp. 250-253.

[4.8] HAINES, A. L. and N. D. SINGPURWALLA (1974). Some contributions
to the stochastic characterization of wear. In F. PROSCHAN
and R. J. SERFLING (Eds.), Reliability and Biometry:
Statistical Analysis of Lifelength. pp. 47-80. Society for
Industrial and Applied Mathematics, Philadelphia, PA,

[4.9] *KAHN, H. D. (1977). Least squares analysis of accelerated life
tests for the power rule and Arrhenius models. In
C. P. TSOKOS and I. N. SHIMI (Eds.), The theory and
Applications of Reliability with Emphasis on Bayesian and
Nonparametric Methods. Vol. II, pp. 437-456. Academic.

[4.10] MARLOW, W. H. (Ed.) (1976). Modern Trends in Logistics
Research. Massachusetts Institute of Technology Press.

[4.11] *MASTRAN, D. V. and N. D. SINGPURWALLA (1976). A method for
reliability estimation of logical structures. Engineering
Fracture Mechanics, Vol. 8, pp. 229-237.

[4.12] MASTRAN, D. V. and N. D. SINGPURWALLA (1978). A Bayesian

estimation of the reliability of coherent structures.
Operations Res., Vol. 26, pp. 663-672.

[4.13] NARASIMHAM, G. V. L., V. F. CASTELLINO and N. D. SINGPURWALLA
(1975). On the predictive performance of the BEA quarterly
econometric model and a Box-Jenkins type ARIMA model. In
E. GOLDFIELD (Ed.), Business and Economic Statistics
Section, Proceedings of the American Statistical
Association, pp. 501-504. Washington, DC.

[4.14] SINGPURWALLA, N. D. (1974). Estimation of the join point in a
heteroscedastic regression model arising in accelerated life
tests. Communications in Statistics, Vol. 3, pp. 853-863.

*Sponsored in part by Contract N00014-75-C-0729.

-16-

, '' D .,.,.-.v '," -' *- -'4 .,- . ' .'o .-. 4..., -. .4.. - . ...4 4 ,. . ., . - .. . , , ... .. ..



T-480

[4.15] *SINGPURWALLA, N. D. (1975). Time series analysis and
forecasting of failure processes. In [4.1], BARLOW, FUSSELL
and SINGPURWALLA (Eds.), pp. 483-507.

[4.16] *SINGPURWALLA, N. D. (1978). Time series analysis of failure
data. Proceedings Annual Reliability and Maintainability
Symposium, pp. 107-112. The Institute of Electrical and
Electronic Engineers, Inc.

[4.17] SINGPURWALLA, N. D. (1978). Estimating reliability growth (or
deterioration) using time series analysis. Naval
kes. Logist. Quart., Vol. 25, pp. 1-14..4

[4.18] *SINGPURWALLA, N. D. (1980). Analyzing availability using
'transfer function models and cross spectral analysis. Naval

Res. Logist. Quart., Vol. 27, pp. 1-16.

[4.19] *SIFGPURWALLA, N. D. and F. A. AL-KHAYYAL (1977). Accelerated
life tests using the power law model for the Weibull
distribution. In C. P. TSOKOS and I. N. SHIMI (Eds.), The
Theory and Applications of Reliability with Emphasis on
Bayesian and Nonparametric Methods, Vol. II, pp. 381-399.
Academic.

[4.20] *SINGPURWALLA, N. D. and W. B. BUCHANAN (1977). Some stochastic
characterizations of multivariate survival. In C. P. TSOKOS
and I. N. SHIMI (Eds.), The Theory and Applications of
Reliability with Emphasis on Bayesian and Nonparametric
Methods, Vol. II, pp. 329-348. Academic.

[4.21] SINGPURWALLA, N. D., V. F. CASTELLINO and D. Y. GOLDSCHEN
(1975). Inference from accelerated life tests using Eyring
type reparameterizations. Naval Res. Logist. Quart.,
Vol. 22, pp. 289-296.

[4.221 THIAGARAJAN, T. R. and C. M. HARRIS (1976). A ratio-type
goodness-of-fit test for 2-parameter Weibull distributions.
IEEE Trans. Reliab., Vol. R-23, pp. 340-343.

(4.23] ZACKS, S. (1976). Review of statistical problems and methods in
logistics research. In [4.10], W. H. MARLOW (Ed.),
pp. 227-247.

*Sponsored in part by Contract N00014-75-C-0729.

-17-



T-480

[4.24] ZACKS, S. and Z. BARZILY (1981). Bayes procedures for detecting
a shift in the probability of success in a series of
Bernoulli trials. Journal of Statistical Planning and
Inference, Vol. 5, pp. 107-119.

Technical Papers

[4.25] BARZILY, Z. (1980). Analyzing MCCRES data. Technical Paper
Serial T-427. (ADA095831).

[4.26] BARZILY, Z., W. H. MARLOW and S. ZACKS (1977). Survey of
approaches to readiness. Technical Paper Serial T-364.
(ADA048956).

[4.27] BARZILY, Z., W. H. MARLOW and S. ZACKS (1978). Readiness

evaluations using multivariate data reduction. Technical
Paper Serial T-385. (ADA063758).

[4.28] BARZILY, Z., W. H. MARLOW and S. ZACKS (1979). Using
multivariate statistical analysis to obtain readiness
evaluations. Technical Paper Serial T-412. (ADA080168).

[4.29] BARZILY, Z., P. R. CATALOGNE and W. H. MARLOW (1980). Assessing
Marine Corps readiness. Technical Paper Serial T-430.
(ADA095849).

[4.30] *BUCHANAN, W. B. and N. D. SINGPURWALLA (1975). Some stochastic
characterizations of multivariate survival. Technical Paper
Serial T-319. (ADA015668).

[4.31] *FORMAN, E. H. and N. D. SINGPURWALLA (1975). An empirical
stopping rule for debugging and testing computer software.
Technical Paper Serial T-320. (ADA016027).

(4.32] FORMAN, E. H. and N. D. SINGPURWALLA (1978). Optimal time

intervals for testing hypothesis on computer software
.4. errors. Technical Paper Serial T-382. (ADA060788).

(4.33] KAHN, H. D. (1977). A statistical analysis of some models used
in accelerated life tests. Technical Paper Serial T-353.
(ADA041001).

*Sponsored in part by Contract N00014-75-C-0729.

P

- -18-



T-480

[4.34] NARASIMHAM, G. V. L., V. F. CASTELLINO and N. D. SINGPURWALLA
(1974). On the predictive performance of the BEA quarterly

econometric model and a Box-Jenkins type ARIMA model.
Technical Paper Serial T-305. (ADA002242).

[4.35] NUSSBAUM, B. and N. D. SINGPURWALLA (1977). The stochastic

formulation of a modified cobweb model. Technical Paper

Serial T-352. (ADA042737).

[4.36] NUSSBAUM, B. and N. D. SINGPURWALLA (1977). A reexamination of
the adaptive expectations hypothesis when applied to a

cobweb model. Technical Paper Serial T-355. (ADA042738).

[4.371 SINGPURWALLA, N. D. (1974). Time series analysis and
.N forecasting of failure rate processes. Technical Paper

Serial T-309. (ADA004203).

(4.38] *SINGPURWALLA, N. D. (1978). Analyzing availability and

readiness using transfer function models and cross spectral

analysis. Technical Paper Serial T-369. (ADA055724).

[4.39] SINGPURWALLA, N. D. and F. A. AL-KHAYYAL (1975). Inference from

accelerated life tests using the inverse power law model.
Technical Paper Serial T-318. (ADA013678).

(4.40] *SINGPURWALLA, N. D., F. A. AL-KHAYYAL and V. F. CASTELLINO
(1975). Estimating reliability growth using time series

analysis. Technical Paper Serial T-326. (ADA019304).

[4.41] *SINGPURWALLA, N. D. and D. R. MILLER (1977). Failure rate

estimation using random smoothing. Technical Paper Serial
T-347. (ADA04099).

A [4.42] THIAGAPAJAN, T. R. (1974). Some new results in the statistical

analysis of stochastic process of the reliability and

queueing type. Technical Paper Serial T-308. (ADA003928).

[4.431 ZACKS, S. and Z. BARZILY (1977). Detecting the shift in the
probability of success in a series of Bernoulli trials.

Technical Paper Serial T-356. (ADA042739).
.9

[4.44] ZACKS, S., W. H. MARLOW and Z. BARZILY (1981). Category

analysis of the Marine Corps Combat Readiness Evaluation
*, System (MCCRES). Technical Paper Serial T-450.

(ADA121731).

*Sponsored in part by Contract N00014-75-C-0729.

-19-



T-4 80

[4.451 *ZACKS, S. (1982). Classical and Bayesian approaches to the

change-point problem: fixed sample and sequential
procedures. Technical Paper Serial T-465. (ADA118048).

*Sponsored in part by Contract N00014-75-C-0729.

2

. -20-

S 4 '.--



It k ilk

it-

' 4


